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Executive Summary 
The FoodSTART+ Scoping Study in Indonesia obtained secondary data through interviews of key informants, 
desktop studies, internet data search, panel discussions in Maluku Utara, and focus group discussions in some 
villages in Halmahera Utara. These data were validated through a workshop done in the Agency for Food 
Security - Ministry of Agriculture office in Jakarta. The study collected data and information on the 
socioeconomic conditions of areas under the SOLID project, along with a description of the food security 
situation and a discussion of factors related to the role of root and tuber crops (RTCs) in achieving food 
resilience. 
The major source of livelihood of communities in the target areas is agriculture. These communities have 
limited physical, financial, health, and natural assets. Agricultural activities are small scale because of limited 
land ownership, resulting in low household production. Producers face marketing challenges because of poor 
road infrastructure and lack of affordable transportation. The low scale of farming also implies higher cost of 
transport, thereby reducing profit margins for farmers. The producers also have low postharvest processing 
capacity and they lack access to markets. The use of middlemen is resorted to as a quick way to earn income; 
however, it is not a win-win solution because farmers lack bargaining power. 
Local food products include banana, coconut, and RTCs, which are climate-adaptive crops, especially cassava 
and sweetpotato, can adapt to extreme climate events, but postharvest processed products are vulnerable to 
spoilage. Cassava and sweetpotato are also important in filling in the caloric needs of families who have no 
access to rice. Other issues related to vulnerability, resilience capacity, role of RTCs in post-disaster situations 
and weather condition include: constraint on product transportation due to only a few own vehicles; limited 
access to some fields due to poor road quality; crop maintenance and transport are time-consuming, leaving 
no opportunity to develop products and marketing strategies; producers lack of experience on preservation 
technology and there is no processing industry in place that can absorb farmers’ products and for lack of better 
markets and market access, farmers deal with middlemen in many cases to ensure income even before the 
crop is harvested. 
The perceptions of food security and insecurity or changes in diets is that cassava and sweetpotato are 
understood as alternative carbohydrate sources, consuming cassava and sweetpotato is enjoyable for 
community members though they have lower social values than rice. As food security depends on rice, corn, 
and soybean, Maluku and Maluku Utara are under food-insecure conditions. The rice provision program 
triggered a dependence on rice. The paddy intensification program through BIMAS and UPSUS made them 
highly dependent on rice. 
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Since the adoption of the rice intensification program in Indonesia, rice has been given priority as staple food, 
followed by maize and soybean. Policies related to food security mention rice first and RTCs (staple food in 
the past) have been relegated to being a secondary carbohydrate source. Besides, RTCs are also considered 
less valuable; its consumption indicates lower social status. Marginalized by government policy, RTCs have 
become less competitive. 
The Indonesian government’s focus on rice, especially after the green revolution in the 1960s, resulted in high-
yielding varieties of rice that increased production and shifted consumption behavior from local food products 
to rice. The low-income communities also started consuming more rice because of the Rice for the Poor 
Program (RASKIN) undertaken by the government. The policy that put rice, corn, and soybean in the main 
food group has increased planting areas for rice and seemingly marginalized the other crop groups, including 
RTCs. Aside from that, the positive social image associated with rice consumption also made people reduce 
RTC consumption because they equated eating RTCs to low social status. In the past, rice is consumed only 
when available; now, there is only one day in a week with no rice. 
As rice had been declared a staple food but there is no local capacity to meet the demand, the government 
started importing rice from Asian countries. Given the challenges in importation, the government has 
changed its strategy by going back to optimization of local food products. The government enacted laws to 
encourage food diversification using locally sourced food, but not to replace wheat, which is still being 
imported. However, changing societal perception and action is not easy to achieve. Recommendations given 
during the validation workshops tried to address some issues on RTC production, processing, policy 
constraints, product development, and community capacity. These include improving production systems to 
ensure sustainability and resilience in the face of climate change. Examples of measures to improve 
production systems are streamlining handling/processing procedure; identifying market demand; conducting 
research to identify RTC varieties suitable to traditional markets, for direct household consumption and for 
home industry, and for larger industries to produce intermediary products such as chips and starch; meeting 
nutritional needs through food diversity and combined utilization; tackling technology interventions such as 
energy-efficient drying systems; developing a short value chain that gives a better margin; developing 
partnerships with larger industries; building the capacity of producers in generating technology from 
breeding, cultivation, pest control, postharvest to product development; using RTCs to ensure food diversity 
and having more desirable and flavorful products that are easily marketable; and building family capacity with 
respect to food and nutrition through a health agency structure at the community level. 
To realize these action plans, political support through policy formulations will be very important; action at 
all levels to improve utilization of local food, especially RTCs, will be pursued.  
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Some potential innovation and intervention project activity that focus on RTCs for income generation and 
nutrition is recommended include that in regard with RTCs for sustainable production and climate adaptation, 
RTCs for food and nutrition security and RTCs for income generation and market development through 
capacity building and knowledge transfer for driving RTC development. Following action are recommended 
to be taken up by SOLID but also by other IFAD-supported projects working with RTCs, i.e.: develop energy-
efficient storage management of RTCs; identification of RTCs with high nutritive value; increasing 
productivity for specific markets; change social mindset through RTCs food promotion; technology 
innovation to extend RTC shelf life; research related to soil type, germplasm and other respective factor; 
larger scale industry development to produce intermediate products; cultivation technology and soil 
management; promotion and dissemination of information on nutrient-rich food derived from RTCs 
development of small business for women (RTC-based food); benchmarking of processing technology in 
other staple food for the benefit of consumers and generation of value-added products for food processors; 
marketing of healthy RTCs in school canteens and nutrition program promotion; Women oriented RTC-based 
home industry for income generation; policy instrument supporting RTCs analysis study and Market survey 
and identification of potential partners. 
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1 INTRODUCTION 
1.1 Background 
The Food Resilience Through Root and Tuber Crops in Upland and Coastal Communities of the Asia-Pacific, 
known as FoodSTART+, is a 3-year project funded by the International Fund for Agricultural Development 
(IFAD). It covers the countries India, Indonesia, the Philippines, and Vietnam with additional proposed sites in 
China and Myanmar, depending on resource mobilization. FoodSTART+ aims to enhance food resilience 
among poor households in the upland and coastal communities of the Asia-Pacific region by introducing RTC 
innovations, primarily within the framework of the IFAD investment portfolio. The project aims to identify 
gender-responsive needs and opportunities through vulnerability assessments among the food-insecure, 
RTC-producing and -consuming households and to design and implement innovations with partners and local 
stakeholders that enhance food resilience. Further, the project will develop and validate effective partnership 
strategies with IFAD investment projects in promoting RTCs for food security at-scale. 
The scoping studies constitute the initial activity of FoodSTART+, which contributes to Output 1 (Subnational 
geographic target areas combining food vulnerability with significant RTC production and use prioritized and 
mapped). These studies aim to help in the selection of specific sites linked with IFAD investment projects and 
the information collected will facilitate the setting of action for research and development (R&D) in 
investment project sites. 
In general, the FoodSTART+ scoping studies are to be implemented from September 2015 to January 2016, 
with varying schedules in the different countries. In Indonesia, this was implemented from December 2015 to 
January 2016. Collected were information relevant to project areas in Maluku and Maluku Utara for the IFAD 
investment project called Smallholder Livelihood Development Project (SOLID). The target sites are in 
Maluku and Maluku Utara, within one island’s coastal communities affected by a volcano eruption. They have 
issues of food vulnerability in the face of ongoing threats, but they recognize the RTCs’ role in enhancing 
resilience. The IFAD investment projects cover some, but not all, districts in the target areas, based on poverty 
criteria. The FoodSTART+ scoping study focuses on these specific districts (as being most relevant to the 
partnership for scaling out innovations with each investment project), but it will also need to collect 
information at the provincial level to provide context and to support subsequent climate change/mapping 
activities. 
. 
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1.2 Scoping study objectives 
These are the objectives of the scoping study: 
 To collect, collate, and analyze existing secondary information on RTC production, processing, 
marketing, and consumption in target districts covered by an IFAD investment project partner and 
also in the wider province/state (also locate RTCs in the context of wider livelihood systems) 
 To collect, collate, and analyze relevant information on diets, food consumption habits, and 
nutritional status of rural and urban people (men, women, and children) in target areas 
 To collect, collate, and analyze additional information (to be specified during the FS+ inception 
meeting) from the target area related to the development of climate change scenarios for RTCs 
 To identify key actors and stakeholders across public, private sector, and civil society, with whom 
FoodSTART+ can engage in both action research and policy areas to improve the contribution of 
RTCs to food security 
 To identify key problems and opportunities for attention by FoodSTART+ in the context of 
partnership with IFAD investment projects and define information gaps where further assessments 
on specific topics are justified 
1.3 Scoping study process and work team 
The scoping study in Indonesia was conducted by a team composed of personnel and research staff of CIAT 
who collaborated with SOLID in the implementation of the field study in IFAD investment project/SOLID 
areas in Maluku Utara. The IFAD investment projects supported the scoping study through logistical 
assistance‚ field staff involvement, and facilitation with field partners. Moreover, scoping study participants 
were trained by a CIP senior researcher. 
The team members were Dr. Dindo Campilan, CIAT regional director for Asia and the Pacific; Haryanti 
Koostanto, CIAT associate researcher; some short-term assistants/support staff; Muhammad Zakky, SOLID 
general contact and data source; Bramadita, SOLID program facilitator; Nurcholish, SOLID 
administration/finance; and Sigit Soebandino, SOLID value chain officer. 
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1.4 Scoping methods: primary and secondary data collection 
1.4.1 Secondary information 
A review of secondary information covered the following: 
 Socioeconomic and development context (based on HDI) 
 Overlap of sites of investment projects and RTC production (FGD sites) 
 Biophysical data (soil, climate) and provincial land use 
 RTC production (including seasonality, variety/biodiversity), processing, marketing, and 
consumption 
o Current and historical information (back to 2000 if possible) 
o Vulnerability factors/issues 
 Value chain descriptions and key industry players 
 Dietary, consumption, and nutrition/health data relevant to RTCs 
 Previous R&D action in the target region 
 Policy environment relevant to RTCs 
Secondary data were collected primarily through key informant interviews (KIIs) and documents were 
obtained from relevant organizations, libraries, and online sources. Given the particular program setup of 
SOLID and the likely location of informants/sources, secondary data were gathered in Maluku Utara, Jakarta, 
and Bogor. In Maluku Utara, a panel-discussion-type meeting was conducted with key informants/experts 
prior to focus group discussions (FGDs). 
1.4.2 Field appraisals 
The full design of the field appraisal was updated and finalized, following a stock-taking exercise of key 
outputs and gaps noted from the secondary data collected. 
 Key informants were selected after consultation with IFAD investment project staff. Activities were 
done to achieve the following: 
o Verify secondary data (fill gaps) 
o Understand trends, opportunities, and challenges 
o Establish contact and working relationships for later joint action with the following: 
o Government agencies/institutions in agriculture R&D (including extension agents), natural 
environment, trade and industry, planning and investment, and health and nutrition sectors 
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o NGOs, national and international 
o Value chain actors, including private sector at all scales (small households and cooperatives 
to large multinationals) and stages in value addition (rural traders to exporters) 
o Projects that previously worked on RTCs 
 Focus group discussions with farmers, gender-disaggregated (8-10 participants each), different 
socio-cultural groups (if any), specifically located in target IFAD investment project counties/districts 
where RTCs are important for livelihood and food security. This is done to achieve the following: 
o Understand RTC production, marketing, and rural processing in the context of production, 
livelihood, and food systems, and RTC contributions to agroecosystem 
o Discuss issues related to vulnerability, resilience, role of RTCs in post-disaster situations, 
and extreme weather events 
o Gauge perceptions of food security and insecurity, changes in household diets 
o Look at changes in the roles of men and women, perceptions of “good” food/diet, 
consumption, and nutrition, livelihood activities, and migration 
o Assess adaptive or organization capacity (in terms of scoping) 
Considering time and resource constraints, six FGDs were done. Other methods and tools (e.g., participatory 
rural appraisal [PRA]) were also considered when additional information were required and as budget and 
timeframe would allow. 
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2 SITUATIONAL ANALYSIS 
The SOLID staff work in two provinces in Kepulauan Maluku—Maluku Utara (North Maluku) and Maluku. The 
objective of the SOLID project is to improve the livelihood of 49,500 beneficiaries, the poor people living in 
the six targeted districts in Maluku Utara (Halmahera Barat, Halmahera Selatan, Halmahera Tengah, 
Halmahera Timur, Halmahera Utara, and Kepulauan Sula) and in the five targeted districts in Maluku (Buru, 
Buru Selatan, Maluku Tengah, Seram Bagian Barat, and Seram Bagian Timur) (SOLID 2011).The SOLID 
targeted villages totaled 330, involving four to seven sub-districts in a district and a cluster of five to six villages 
in a sub-district. 
Figure 1. SOLID sites in Maluku Utara and Maluku 
 
2.1 Socioeconomic and development context 
Maluku Utara, with 10 districts and cities, has a population of 1,138,667. There are 32,004.57 km2 of land and 
100,731.44 km2 of seawater areas. The education sector caters to 456,017 people, with about 12% reaching 
higher education (bachelor and postgraduate); 25%, high school and equivalent; and more than 60%, junior 
high school and below. The main source of livelihood is agriculture (up to 50%); others are industry and 
services. 
FGDs conducted in Halmahera Utara revealed that most people (men and women) work in farming and 
agriculture-related businesses (middlemen, food producers, sellers, etc.) and in the labor/service sectors. The 
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remaining, mostly men, work in transportation, mining, logging, fishing, and trading; some are government 
officials and teachers. The environmental effects of mining and logging, such as soil erosion, landslides, and 
land degradation, contribute to hazards that increase the likelihood and impact of disasters. 
In Halmahera Selatan, 420 industries exist with a manpower of 1,605 people covering commodities such as 
palm sugar, fish, chips, cassava starch and cakes, walnuts, jewelry stone (batu aji), and coconut oil. The largest 
group has 127 industries processing cassava with a 635-strong work force. The second largest deals with 
coconut oil, palm sugar, and fish chips. 
Indonesia’s average annual population growth rate was 1.4% in 2010-2014. Maluku and Maluku Utara had 
higher growth rates, 1.82% for Maluku and 2.21% for Maluku Utara. The population in Maluku is projected to 
increase from 1,686,500 in 2015 to 1,831,900 in 2020. That of Maluku Utara will increase from 1,162,300 in 
2015 to 1,278,800 in 2020 (Table 1). The high population growth rates imply the need to address food security 
issues. 
In 2009, 28% of the population in Maluku are living below the poverty line; it was 10% in Maluku Utara (CBS 
2009). Unemployment in Maluku in February 2009 was 10%, among the highest in the nation, and higher than 
the national average of 8%. In comparison, unemployment in Maluku Utara was less than 7%. 
Table 1. Projected population ('000), by province, 2010-2035 
Province 
Year 
2010 2015 2020 2025 2030 2035 
Maluku 1,541.90 1,686.50 1,831.90 1,972.70 2,104.20 2,227.80 
Maluku Utara 1,043.30 1,162.30 1,278.80 1,391.00 1,499.40 1,603.60 
Indonesia 238,518.80 255,461.70 271,066.40 284,829.00 296,405.10 305,652.40 
Source 1. Statistics Indonesia (2016) 
Agriculture is an important sector, considered the mobilizer of the economy, as it has the highest contribution 
to gross regional domestic product (37.7%). However, in Maluku Utara, there are 81,143 poor households, 
29.95% of the total. Most of the households are in the rural areas (89.2%), with their main income coming 
from the agriculture sector (90.17% of poor households) (BPS 2006). The Bureau of Statistics poverty data for 
2009 show that 10 of the 11 target districts have an 18% (or more) poverty incidence, the target rate for 
participating districts, whereas poverty incidence in Halmahera Selatan, the 11th district, is below this 
threshold, at around 11%. Overall, 70 of the 127 sub-districts in the 11 provinces have poverty rates greater 
than 20%. Both Maluku and Maluku Utara have areas with cereal deficits. 
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The following socioeconomic conditions in Maluku and Maluku Utara have triggered rural development 
efforts: 
1. Low capacity of communities to access food as they have limited land resources; residents are 
reluctant to do income-generating activities in the agricultural sector 
2. Persistence of structural poverty; people cannot meet basic needs even if they are already engaged 
in income-generating activities 
3. Lack of public facilities and infrastructure (irrigation, rural roads, agricultural facilities, clean water, 
electricity, and markets) 
4. Limited knowledge about food diversity and nutrition 
5. Institutions (local government and community-based organizations) not functioning optimally 
6. Limited access to financial resources 
7. Low access to market 
8. Limited access to information and technology 
9. Low level of community education 
10. Limited employment opportunities in the rural areas 
The FGDs revealed farmers’ lack of access to food because they engage in small-scale agriculture. Poor 
infrastructure has prevented women from doing social and agricultural activities and had affected children’s 
education. Besides, families do not know much about food diversity and nutrition. Moreover, lack of access 
to markets implies product spoilage, exacerbated by the lack of product preservation technology. 
Conflicts in Maluku and Maluku Utara in 1999-2003 have had a major effect on the economy and people 
livelihood. The combined economies of Maluku and Maluku Utara contracted by approximately 30% in real 
terms. Virtually no sector or subsector of the economy was unaffected and the economic impacts of the 
conflicts are still being felt, more strongly in some areas than in others. 
Most villages lack water and proper sanitation. This constitutes a risk, especially for children under five. In 
addition, iodine deficiency is also prevalent. 
2.2 Overlap of investment sites and RTC production sites 
Target districts were selected using the following criteria: 
1. Poverty rate for district more than 18% and that in sub-district more than 20%; food insecurity 
prevailing 
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2. Potential for enhanced impact on local agricultural development, livelihood improvement, and 
poverty reduction  
3. Commitment of local governments 
4. Availability of rural service providers (public, private, and NGOs) 
5. Capacity of local institutions and service providers to effectively deliver services to target groups 
6. Accessibility to project assistance and provision of services 
7. Availability of a district agricultural office and/or office of food security 
The target beneficiaries of the SOLID project would be determined in the community using a participatory 
approach. They are categorized into very poor and poor families on the basis of the following: below-
minimum-standard housing conditions, below-threshold nutrient intakes, inability to  eat twice a day, lack of 
access to medical assistance, illiteracy, job instability, presence of female heads of households, lack of access 
to clean water and fuel, work culture incompatible with natural conditions, weak work ethics, and inability to 
purchase/access the use of land and physical assets (farm implements, household appliances, clothing, etc.). 
As to commodities to be developed, the beneficiaries identified food crops, vegetables, estate crops, and 
livestock. This data identification step aims to increase agricultural productivity. Examples are cocoa, nutmeg, 
coconut, food crops (rice, cassava, etc.), vegetables, and livestock. 
2.3 Biophysical soil data and relevant climate data 
Most of the Moluccas islands have similar characteristics that can be classified as volcanic. Topography is 
mountainous and undulating. In Maluku and Maluku Utara, dominant soil types are complex soil, latosol, 
rendzina, podzolic, and Mediterranean. These are suitable for growing crops such as cocoa, nutmeg, coconut, 
annual food crops (rice, cassava, etc.), and vegetables. Cassava and sweetpotato are the RTCs with great 
potential in Maluku and Maluku Utara. In Halmahera Tengah, sweetpotato grows wild. 
Maluku province lies along the equator and climate is thus highly influenced by sea temperature. There are 
two types of season: wet (December to March) and dry (May to October). The FGDs confirmed that it was 
very dry in September–October and November. The rains come in December and the wet season occurs from 
January to April. March to April is considered a good season for agriculture and April is mostly rice harvest 
time. The rainfall patterns in Maluku for the last 13 years are shown in Figure 2. The four highest rainfalls were 
seen in 2008, 2010, 2011, and 2012. 
Maluku Utara province is topographically mountainous and undulating. There are many volcanic and coral 
reef islands. Rainfall ranged from 1,115 mm to 2,962 mm. The three highest rainfall trends were observed in 
2007, 2010, and 2011 (Fig. 3). 
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From 1992 to 2003, many regions in Indonesia experienced reductions in rainfall, indicating a climate change 
that is not conducive to sustainable agriculture (Handewi et al. 2008). 
In Halmahera Barat, where there are some active volcanoes, earthquakes are regular events. They are felt 
almost every day in certain places, forcing people to set up tents outside the house. Tsunami and earthquakes 
in Aceh, Papua, and other areas claimed around half a million victims and caused hundreds of thousands of 
people to evacuate (Handewi et al. 2008). 
Figure 2. Rainfall (mm) in Maluku, 2000-2013 
 
Figure 3. Rainfall (mm) in Maluku Utara, 2000-2013 
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2.4 Provincial-level land use map 
Small landholdings prevail in the target areas: 1.36 ha per household in Maluku and 0.96 ha per household in 
Maluku Utara. However, the database does not include customary common land or forest land cultivated by 
farmers, which is owned by government. Cultivated land in Maluku includes communal land and individual 
landholdings, whereas cultivated land in Maluku Utara is primarily individual landholdings. In 2008 in Maluku, 
government land accounted for 44%; communal land, 28%; and individual and private land, 28%. Communal 
land or traditional land rights were recognized by the 1960 Indonesian Agrarian Law. The communal land 
belongs to local ethnic subgroups or clans (soas). In a village, there may be 5-17 soas with up to 15 ha of land 
each (SOLID 2011). 
With respect to RTCs, cassava area in Maluku increased from 7,271 ha in 2004 to 9,227 ha in 2010, but this 
decreased to 5,013 ha in 2014. In Maluku Utara, the decrease was from 11,937 ha in 2004 to 7,618 ha in 2014 
and a further decrease was noted in 2015 (Table 2). In Maluku, sweetpotato area showed an increasing trend 
from 2004 to 2009 (2,612 ha), then decreased to 1,660 in 2014, and increased to 1899 ha in 2015 (Table 3). In 
Maluku Utara, the decrease in area was from 4,062 ha in 2004 to 3,649 ha in 2014 (Table 2). Cassava and 
sweetpotato harvest, production, and productivity in North Maluku province in 2015 are reflected in Table 4. 
Maluku potato area increased from 29 ha in 2012 to 32 ha in 2013, but it decreased to 21 ha in 2014. Potato 
production has potential in villages Fakal, Fenafafan, Buru, Maluku (Tribun-Maluku.com 2015). Potato is 
usually cultivated in the highlands but cultivation in medium land in Sleman-Yogyakarta could increase the 
income of farmers (BPTP Yogya 2011). In Maluku Utara, no land was allocated for planting potato because of 
very limited planting areas (Table 5). Meanwhile, the government’s rice intensification program resulted in an 
increase from 11,160 ha in 2004 to 24,399 ha in 2013. 
Based on panel discussions during the scoping study, five out of seven sub-districts in Halmahera Tengah were 
identified as cassava potential areas: Weda Selatan, Weda Tengah, Weda Utara, Paran Barat, and Weda 
Timur. Productivity is 30–32 t ha-1 and 612 ha of land out of 1,065 ha is used as planting area. Sweetpotato is 
planted in 207 ha in Weda Selatan; these are not intensively planted but some sweetpotato crop is harvested 
from sandy land. 
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2.5 General information on root and tuber crops 
2.5.1 Production 
Cassava and sweetpotato are the most available and most consumed RTCs in Maluku and Maluku Utara. 
Cassava is produced in many areas in high amounts. Sweetpotato is grown in many specific areas, whereas 
potato is cultivated in a few areas. Taro and yam production is low in some locations. 
In Maluku province, annual cassava production has been increasing since 2004 (91,351 t) until 2010 (144,407 
t). But it decreased to 97,959 t. Productivity increased from 126 t ha-1 in 2004 to 204 t ha-1 in 2013 but 
decreased in 2014 to 195 t ha-1. The latest data show 278 t ha-1. 
In Maluku Utara, 144,313 t of cassava were produced in 2004, but a decreasing trend was seen in the 
succeeding years leading to 2013, until production increased again, reaching 147,917 t yr-1 in 2014. But again, 
the 2015 data indicated a decrease. Productivity increased from 2004 (121 t ha-1) to 2014 (194 t ha-1) (same 
rate as that of Maluku), while the latest data show 216 t ha-1 (Table 2). 
In Maluku, sweetpotato production has increased up to 2009 (22,338 t yr-1); then there was a decrease in 2013 
and an increase until 2015. The same fluctuations were noted as there was a decrease after that year and an 
increase to 22,547 t in 2014 (Table 3). Updated 2015 data show an increasing trend of production. As to 
productivity, it increased from 186 t ha-1 (2004) to 136 (2014) and 177 t ha-1 (2015). The productivity of 
sweetpotato is lower, about half that of cassava. 
The increased production of cassava and sweetpotato did not directly increase the income of farmers because 
of market constraints. The low production caused by limited land ownership resulted in high transportation 
cost. Farmers sell their products to traditional markets, but this process is complicated and costly. A simpler 
way that farmers resorted to is selling to middlemen (called dibo-dibo), where farmers take cash in advance to 
augment their daily income. 
Maluku potato production was very low at 186 t yr-1 in 2013 and decreased to 79 t in 2014. No production was 
recorded from 2009 to 2011. Likewise, there was no potato produced in Maluku Utara (Table 5). During the 
FGD in Maluku Utara, there was no discussion of potato production. Consumption was mentioned in food 
stalls, especially in Padang, a West Sumatran café that provides potato cake. 
With regard to taro and yam, the FGD in Halmahera Utara revealed that these are not intensively planted. 
People harvest them a few times from the yard, off-farm, and from river banks. The same information is noted 
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during the panel discussion in Ternate: some RTCs such as taro, elephant foot yam, purple yam, and lesser 
yam are available but not intensively cultivated. 
Table 2. Harvested area, production, and yield of cassava in Maluku and Maluku Utara, 2004–2015 
 Yield Harvested Area Production 
Province Maluku N. Maluku Maluku N. Maluku Maluku N. Maluku 
2004 126 121 7,271 11,937 91,351 144,313 
2005 126 121 7,517 11,785 94,995 142,680 
2006 127 121 8,126 10,237 103,260 123,833 
2007 127 121 8,318 9,781 105,761 118,354 
2008 128 121 8,397 9,665 107,214 116,838 
2009 141 121 8,815 8,806 124,442 106,443 
2010 157 121 9,227 9,011 144,407 109,033 
2011 179 121 7,040 9,550 125,763 115,940 
2012 191 124 6,243 9,407 119,545 116,515 
2013 204 129 4,794 9,284 97,813 119,799 
2014 195 194 5,013 7,618 97,959 147,917 
2015 278 216 4,842 5,556 134,661 120,283 Source 2. BPS - Statistics Indonesia and Directorate General of Agriculture Rice and Palawija 
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Table 3. Harvested area, production, and yield of sweetpotato in Maluku and Maluku Utara, 2004–2015 
 Yield Harvested Area Production 
Province Maluku N. Maluku Maluku N. Maluku Maluku N. Maluku 
2004 86 87 1,785 4,062 15,298 35,533 
2005 86 87 1,942 3,950 16,701 34,533 
2006 85 87 2,355 3,860 20,081 33,673 
2007 85 87 2,448 4,035 20,929 35,199 
2008 86 87 2,546 4,023 21,778 35,094 
2009 86 87 2,612 3,492 22,338 30,381 
2010 85 87 2,426 3,180 20,734 27,666 
2011 91 87 1,967 3,663 17,913 31,943 
2012 98 90 1,982 3,836 19,411 34,661 
2013 109 99 1,796 3,743 19,602 37,024 
2014 136 122 1,660 3,649 22,547 44,651 
2015 177 145 1,899 2,118 33,639 30,674 Source 3. BPS - Statistics Indonesia and Directorate General of Agriculture Rice and Palawija  
 
Table 4. Harvested area, production, and productivity of cassava and sweetpotato, by regency/city in North Maluku province, 2015 
 Harvested (ha) Production (ton) Productivity (ton/ha)  Cassava Sweetpotato Cassava Sweetpotato Cassava Sweetpotato Halmahera Barat 83 2 865 1 10.42 0.50 Halmahera Tengah 118 32 919 54 7.79 1.69 Kepulauan Sula 207 2 1,807 1 8.73 0.50 Halmahera Selatan 759 147 15,221 121 20.05 0.82 Halmahera Utara 437 22 6,158 33 14.09 1.50 Halmahera Timur 180 248 1,980 265 11 1.07 Source 4. Statistic Indonesia (2016) 
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Table 5. Harvested area, production, and yield of potato in Maluku and Maluku Utara, 2009–2014 
Province Year 
2009 2010 2011 2012 2013 2014 
Yield Maluku - - - 0.21 5.80 0.23 
N. Maluku - - - - - - 
Harvested 
Area 
Maluku - - - 29 32 21 
N. Maluku - - - - - - 
Production Maluku - - - 6 186 79 
N. Maluku - - - - - - 
Source 5. BPS - Statistics Indonesia and Directorate General of Horticulture 
 
2.5.2 Crop utilization patterns and trends 
In Indonesia, for most of the poor farmers, cassava is the least demanding crop. It is also nicely adaptable to 
less fertile soil, in which other crops may not survive without high inputs (Yudi Wibowo et al. 1993). In Maluku 
Utara, people used to consume cassava more frequently, while rice was consumed about once a week. Now, 
cassava is considered a poor man’s food and rice becomes the priority food pursuant to the country’s food 
security policy. In Maluku Utara, annual consumption of RTCs is reported at 31.77 g capita-1 day-1 (Table 6), 
about 10% that of cereals (295.87 g capita-1 day-1). 
Top priority was given to rice, corn, and soybean. Root crops were second priority, even though they are 
locally available. In effect, rice consumption in Maluku Utara has increased, whereas that of cassava 
decreased. In 2011, the consumption of rice was about 10 times that of cassava. 
As the second most important food group, RTCs are utilized in most areas in Maluku and Maluku Utara. A 
large amount of cassava is produced and sweetpotato is also grown in some areas but in less amount. Potato 
is produced only in very few areas and in limited amount. 
As earlier mentioned, Maluku Utara produced 511,296 t of cassava and 147,729 t of sweet potato from 2009 
to 2014. Based on the FGDs in Halmahera Utara, the production ratio of cassava, sweetpotato, and taro/yam 
is about 6:3:1. Potato was not even mentioned. 
2.5.3 Postharvest processing and marketing 
At the project sites, cassava is consumed the most. People do not notice and do not have any concern about 
the name of the variety, but they can identify white and yellow cassava for consumption, which is soft. For 
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the most part, it is supplied to houses and small-scale industries to produce starch. Some people described 
certain cassava with bitter taste, mainly meant for home industry. With the starch, households make cassava 
cakes (sagu lempeng) or also called enbal. Cassava is dried to prevent spoilage using traditional methods, but 
the wet season poses a constraint to cassava drying. As to sweetpotato, at the household level, boiling or 
frying is common. Also, fresh sweetpotato is brought to traditional markets or supplied to dibo-dibo who buy 
the product in bulk. 
2.5.4 Value chain descriptions and key industry players 
In the SOLID project areas, some commodities—nutmeg, cloves, coconut, cacao, and rice—have high value 
and are given priority. 
In Halmahera Timur, Halmahera Barat, and Buru Selatan, cassava is a priority commodity. However, cassava 
and sweetpotato are not a priority crop in Halmahera Selatan, Halmahera Utara, Kepulauan Sula, Maluku 
Tengah, and Buru. RTCs are produced only in a few areas, where they form part of the value chain 
development and support program, such as in Maluku Tengah. Sweetpotato from farmer-producers is sold to 
pooler-traders who then sell this to retailers. Another option is farmer-producers selling to retailers. The last 
chain provides higher margins to farmer-producers. In Buru Selatan, the RTC marketing chain has producers 
going directly to end consumers. Farmer-producers generally face challenges in developing the value chain. 
They are busy planting and have no time to develop products; they are not aware of prevailing market prices 
and they just deal with traders visiting their place. Moreover, storage and spoilage problems force them to 
sell their produce quickly. 
The lack of road infrastructure is also a big constraint. Farmers transport cassava products by walking to the 
market or using two-wheel vehicles. Farmers opt to sell their produce to traders/middlemen because they 
have no access to more efficient transportation facilities. Producers and traders have a relationship based on 
trust inasmuch as they are already familiar with each other. The producers have made transactions with 
middlemen multiple times, they have built a relationship, but this means that, ultimately, the price is 
determined by the middlemen. Under the SOLID program, self-help groups and federations have been 
established, but unfortunately, RTC production, is not their major focus. 
The only market accessible for trading of RTCs (cassava and sweetpotato) is in Ternate, where middlemen 
with vehicles buy farmers’ produce through an advanced payment scheme. It has been mentioned that a high-
scale market that can absorb large amounts of products is not yet available. During the panel discussions, it 
was reported that a company (PT Maya Singkong Indonesia) is being established to precisely address this 
market constraint. 
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In Maluku Utara province, there are 24 local markets, at least one to three markets per district and six markets 
in Halmahera Utara. At the sub-district level, there exist traditional and smaller scale markets such as those 
in Halmahera Barat; out of nine sub-districts, eight have only one market. There are three markets in Jailolo 
and two markets in Sahu Timur, while there is none in Tabaru. In Halmahera Selatan, eight sub-districts have 
at least one market; Bacan and Obi have two markets each. 
In Halmahera Tengah, cassava and sweet potato are produced, but they are regarded optional commodities 
and so no value chain development program was set by SOLID. This is true as well in Maluku Utara. 
The price of cassava in Halmahera Timur, is about Rp 50,0001 per 25-kg sack, cassava cake is Rp 5,000 for 
every four pieces, and cassava starch congee is Rp 10,000 kg-1. 
There are some advantages to planting cassava: low risk of failure, low cost of production, easily marketed, 
good source of income for farmers, large spread of adaptation areas, and easily converted into various 
byproducts. Halmahera Timur is a cassava production center with various processed products. A large cassava 
harvest, amounting to 1378.75 t on 215.5 ha of land was observed in 2010 (BAPPEDA Halmahera Timur 2010). 
In 2015, productivity also increased to 1,980 t out of 180 ha (11 t ha-1) (Statistics Indonesia 2016). Even with 
land use changes, there is still potential for cassava using marginal land. Research gaps on cassava cultivation 
need to be filled; these include developing good varieties, identifying best cultivation practices, managing 
diseases and weeds, fertilization, and producing quality cassava cuts/seeds. 
In Maluku Tengah, cassava, sweetpotato, and taro are commodities with good potential, but optimal 
production guidelines are still a necessity. In Seram Barat, RTCs are not specifically mentioned, although taro 
is processed into chips in the area. 
In some areas under the SOLID project, RTCs are processed into end products. For example, women in 
Halmahera Barat process cassava into chips for selling in the supermarkets. In relation to SOLID DVCD 
activity, some issues regarding packaging and labeling were noticed, but  no significant market channeling 
follow-up was done so far. RTCs for food security, nutrition, and livelihood 
                                                                    
1 Exchange rate: 1 US dollar = 13,075 Indonesian rupiah as of December 2015. 
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2.6 RTCs for food security, nutrition, and livelihood 
2.6.1 Diets and food consumption habits 
Cassava and sweetpotato are known as major RTCs in Indonesia. The production of cassava and sweetpotato 
in Maluku (Tables 2 and 3) has increased significantly, although cropping area has not changed. This implies 
improved productivity resulting from successful breeding programs and use of more intensive cultivation 
methods. Other RTCs produced across Maluku and Maluku Utara include taro, yam, edible canna, arrow root, 
etc. Currently, the latter are almost neglected and regarded as minor RTCs. 
In Papua and some parts of Maluku and Nusa Tenggara, sweetpotato is consumed as a staple food. 
Sweetpotato young leaves are also popular in some parts of Indonesia; protein content in the young leaves is 
twice that in the tubers (Yudi et al. 1993). Panel discussants in Maluku report that consumption of cassava and 
sweetpotato has been declining, probably the effect of changing preferences and perceived social value as 
well as triggered by the Rice for the Poor project, RASKIN. Urbanization resulted in a sharp fall in sweetpotato 
consumption as the crop has the stigma of being a poor person’s food (Walker et al. 2011). As lifestyles 
changed, food choices turned toward items that are more convenient to prepare. For most people, RTCs do 
not fall in this category, Majority of the rural people in Maluku consume rice because it is subsidized by the 
government (Nurhemi et al. 2014). This focus on rice is caused by the government’s policy to increase rice 
production for food security as exemplified in its Rice for Poor Family Program. 
2.6.2 Food consumption behavior 
Most of the livelihood activities at the sites are related to agriculture, which is mostly dependent on rainfall. 
Banana, rice, cassava, and sweetpotato, the main agricultural products, are good sources of carbohydrates. 
There are other agricultural products as well: coconut, corn, cloves, nutmeg, long-leaved vegetables, and 
animal products such as beef, chicken, duck, and fish. There is a shift in food consumption from local 
carbohydrate food sources (RTCs such as cassava/sago) to rice and other food items that are more 
flavorsome, convenient to cook, and have features that appeal to all family members. This shift is influenced 
by several factors such as improved household income, changing preferences, and competitiveness with local 
food products (Nurhemi et al. 2014). Food items frequently consumed in North Maluku include baked 
products, fresh noodles, instant noodles, and biscuits/snack food. Local RTCs are currently consumed less. 
Consumption of RTCs is much lower than that of rice (295.87 vs 31.77 g capita-1 day-1) (Table 6). 
Maluku Utara’s food composite index (pola pangan harapan or PPH) score is 72%. Halmahera Barat residents 
said that RTCs were the main food in the past, but they shifted to rice because of the government policy 
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favoring rice production. The total PPH in Halmahera Barat is 30% and RTC contribution to that score is 2%, 
very low compared with rice’s 10%. In Halmahera Selatan, the total PPH score is 46.2% and RTCs contributed 
less than 1%. Increasing total PPH value is one area for improvement and the low consumption of RTCs could 
be addressed through food diversification and diet. 
The national government’s budget allocation focuses on rice, corn, and soybean through P2KP (an 
acceleration of food consumption diversification program), Desa Mandiri Pangan (a food self-sustained village 
program), and UPSUS (special task force program on rice, corn, and soybean). RTCs are covered by local 
budgets, which are limited. From Halmahera Timur FGDs, it was mentioned that BIMAS (a mentoring 
program to increase rice production) has been implemented for some 30 years and it has made rice 
consumption much higher than that of local food, especially RTCs. 
In Maluku Utara, consumption of food group 1 (rice, corn, and wheat) is about 10 times higher that of RTCs 
(cassava, sweetpotato, potato, and other root crops) (Table 7). 
Table 6. Consumption trends, by food class, 2009–2014 (g capita-1 day-1) 
 
Source 6. Agency for Food Security - MOA (2015) 
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Table 7. Consumption based on food class, Maluku Utara, 2013 
 
2.6.3 Food security situation 
The major food security problem at the national level is that food demand is greater than food supply 
(Handewi 2008). Population and economic growth are factors that increase food demand. A food security and 
vulnerability atlas was developed by the World Food Program in 2015, an important tool for policymakers in 
determining vulnerable areas and formulating recommendations to improve food and nutrition security at 
the national, provincial, and district levels. Districts are divided into six groups reflecting their overall food and 
nutrition security from the least food- and nutrition-secure (priority group 1) to the most food- and nutrition-
secure (priority group 6) (Nurhemi et al. 2014) (Fig. 4). This condition has occurred in almost all sub-districts 
in north Halmahera (Table 8). Based on food security total index, Maluku Utara and Maluku ranked 20th and 
30th in Indonesia. 
Energy (kcal/ 
cap/day)
Gram/cap
/day
Kg/cap/year Energy (kcal/ 
cap/day)
Gram/cap/
day
Kg/cap 
/year
Energy (kcal/ 
cap/day)
Gram/cap
/day
Kg/cap/
year
1 2 3 4 5 6 7 8 9 10
I Cereals 784 202.1 1236 315.9 1000 275
a. Rice 684 188.1 68.7 996 281.7 102.8
b. Maize 1 0.5 0.2 12 4.3 1.6
3.Wheat 98 13.5 4.9 228 29.9 10.9
II RTCs 81 53.9 53 40 120 100
a.Cassava 47 37.5 13.7 33 27.6 10.1
b.Sweetpotato 12 9.4 3.4 10 8.1 3
c.Potato 0 0.1 0 2 4.3 1.6
d.Sago 21 6.2 2.3 4 1.3 0.5
e.Other 1 0.7 0.3 2 1.8 0.7
III Animal Food 115 105 168 95.9 240 150
a.Ruminants meat 3 0.9 0.3 15 5.5 2 8.6
b.Poultry 6 2.1 0.8 39 13 4.8 18.7
c.Egg 7 5.3 1.9 27 19.6 7.1 28.8
d.Dairy 13 2.8 1 29 5.7 2.1 6.6
e.Fish 84 93.9 34.3 57 52 19 87.3
Food Class Consumption year 2013 (Maluku Utara)  Consumption year 2011 (National) Ideal consumption (PPH National)
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Figure 4. Food security and vulnerability atlas, 2015 
 
Population growth requires that food is sufficient, affordable, and available any time. This is a big challenge, 
considering the greater support given by the government to rice and no support to local food such as RTCs, 
also a source of calorie as well as cellulose. Rice has become a staple in Indonesia and rice eaters have achieved 
a better social image. But other carbohydrate sources used in the past have been marginalized (Roadmap for 
Food Diversity 2011-2015). Rice is currently consumed by more than 90% of the population, which implies 
that food security is equated to sufficiency and availability of rice (IAARD 2012). The role of RTCs in food 
security is also very important and supporting efforts to improve their yield and quality will help address food 
security issues as these can augment family food stock (IAARD 2012). 
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Table 8. Food composite data index in Halmahera Utara 
No. Sub-district Monthly Composite Index Monthly Composite Score Monthly Composite Remark Monthly Composite Index 
1 Galela 3 6 Insecure 3 
2 Galela Barat 3 6 Insecure 3 
3 Galela Utara 3 6 Insecure 3 
4 Galela Selatan 3 6 Insecure 3 
5 Kao 3 6 Insecure 3 
6 Kao Barat 3 6 Insecure 3 
7 Kao Utara 3 7 Insecure 3 
8 Kao Teluk 3 7 Insecure 3 
9 Malifut 3 7 Insecure 3 
10 Loloda Utara     
11 Loloda Kepulauan 3 5 Insecure 3 
12 Tobelo 3 7 Insecure 3 
13 Tobelo Utara 3 7 Insecure 3 
14 Tobelo Tengah 3 7 Insecure 3 
15 Tobelo Barat 3 7 Insecure 3 
16 Tobelo Timur 2 5 alert 2 
17 Tobelo Selatan 3 7 Insecure 3 
 
2.6.4 Nutritional status of rural and urban people 
The nutritional status of young children (under 5 years old) in North Maluku is presented in Tables 9, 10, and 
11. Undernutrition (severe underweight, severe stunting, and severe wasting) is the main problem. On the 
other hand, prevalence of obesity is comparable with that at the national level, indicating that overnutrition 
has occurred. 
Micronutrient deficiency, also known as “hidden hunger,” is another form of malnutrition that can impair 
mental and physical development. It results from consuming an incomplete diet and/or the physical inability 
to absorb nutrients. Although data on the full range of micronutrient deficiencies are limited, the most recent 
ones suggest that deficiencies in essential micronutrients (e.g., iodine, vitamin A, zinc, and iron) remain a 
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concern in Indonesia, especially in Maluku and Maluku Utara. Vitamin A consumption was adequate for 75.5% 
of children with ages 6–59 months in 2013, a marginal increase from 71.5% in 2007. Vitamin A consumption in 
Maluku by approximately 60-65% of children in the same age range in 2013 was regarded inadequate (Table 
12). 
Malnutrition in Indonesia is not just a problem of the poor; the proportion of stunted children is almost four 
times as high as the proportion of the population considered poor. For non-poor malnourished people, the 
barrier to improved nutrition status is not necessarily the lack of economic access or government poverty 
reduction programs but rather a limited understanding of good dietary and nutrition practices. Poor 
malnourished people face additional barriers of economic and social access. 
Table 9. Nutritional status of children under five (weight/age) (%), Indonesia, 2013 
Nutritional tatus Maluku North Maluku National Severe  underweight 10,5 9,2 5,7 Underweight 17,8 15,7 13,9 Normal 67,2 71,7 75,9 Overweight 4,5 3,4 4,5 Total  100,0 100,0 100,0 Source 7. National Basic Health Survey (2013) 
 
Table 10. Nutritional status of children under five (height/age) (%), Indonesia. 2013 
Nutritional status Maluku North Maluku National Severe stunting 20,4 18,3 18,0 Stunting 20,2 22,8 19,2 Normal 59,4 59,0 62,8 Total 100,0 100,0 100,0 Source 8. National Basic Health Survey (2013). 
Table 11. Nutritional status of children under five (weight/height) (%), Indonesia, 2013 
Nutritional status Maluku North Maluku National Severe wasting 6,1 3,9 5,3 Wasting  10,1 8,3 6,8 Normal 77,4 80,5 76,1 Overweight  6,4 7,3 11,8 Total 100,0 100,0 100,0 Source 9. National Basic Health Survey (2013) 
 
Table 12. Vitamin A consumption (%) in Maluku and Maluku Utara 
Region  Consumption Maluku 64.8 North Maluku 64.6 Indonesia 75.5 Source 10. National Basic Health Survey (2013) 
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2.6.5 RTCs for nutrition 
Seventy-seven species serve as carbohydrate sources in Indonesia. They comprise cereals (corn, sorghum, 
etc.); RTCs (cassava, sweetpotato, taro, yam, etc.); and fruits (banana, pumpkin, etc.). These carbohydrate 
sources, which are available and which grow well in Indonesia, are traditionally consumed as main food or 
snack (Roadmap for Food Diversity 2011-2015). 
Cassava can strategically replace rice with a carbohydrate content of about 34-38 g per 100 g. Calorie content 
is 146-157 cal per 100 g. It has low protein content and needs to be combined with other protein sources. The 
pro-vitamin A content in yellow cassava has an equivalent of 385 SI vitamin A per 100 g, which is not available 
in white cassava. 
Panel discussions in Halmahera Selatan, where sweetpotato is grown in about 20% of the area, point to 
purple and yellow types that have higher micronutrient content. The FGD in Halmahera Utara revealed that 
only a few people know about the micronutrient content of yellow sweetpotato. 
On the other hand, participants expressed fear of consuming RTCs because they heard that thyroid 
syndrome is caused by too much consumption of cassava and gastrointestinal problems occur with 
overconsumption of sweetpotato. 
2.6.6 Vulnerability factors 
The high population growth rate in Indonesia poses a big challenge as land set aside for food production is 
limited. Even some productive land that used to grow food crops has been converted into plantation crop 
area. Besides, the country’s 9.55 million households have small land (less than 0.5 ha) and this number tends 
to increase because of land fragmentation and more incentives given to non-agricultural business, which 
could depress the agriculture sector further (IAARD 2011). In SOLID areas, some dormant land and land for 
agriculture are identified and utilized by self-help groups (SHGs) to produce cassava and sweetpotato. In 
village Gulo, huge floods occurred in the past and destroyed food crops, but cassava and sweetpotato 
remained and proved helpful during the emergency situation. Improvement of RTC cultivation could support 
food security, especially in instances when access to rice is lacking. Further support and policy set to change 
people’s mind set through promotion could increase the preference to RTCs. 
Maluku and Maluku Utara islands are bordered by the sea and have undulating areas. Some districts have 
larger sea areas than land. Small island farmers incur high transport costs to go to other places or markets. 
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The small producers both in the small island or in isolated areas face the problems of inadequate 
infrastructure and limited transportation access. Because newly harvested RTC products are vulnerable to 
spoilage, processing must be quick. Postharvest technology could support product preservation and ensure 
the delivery of good-quality products to intended markets. 
 
2.7 Other relevant information 
2.7.1 Previous R&D in the target region 
Some development projects that have been implemented by the Ministry of Agriculture in the area included 
the following: 
Desa Mandiri Pangan, a self-sustaining food program implemented from 2006 to 2012, is considered one 
strategy to accelerate development in rural areas, particularly in strengthening food security. It was 
implemented in selected villages with poor households and with high risks of food insecurity and 
malnutrition. Some challenges encountered during implementation in the island areas were the lack of food 
availability influenced by sea transportation, climate change, and lack of transportation facilities. Low 
accessibility to food, distribution and storage problems, and lack of human resources have led to its 
development into Kawasan Mandiri Pangan or self-sustaining areas in 60 villages under 12 districts. 
The P2KP (Acceleration of food consumption diversification) movement is an effort to realize increased 
diversification and is regarded the key to agricultural development in Indonesia. P2KP conducted three main 
forms of activities: (a) optimizing the utilization of courtyards through the concept of sustainable food 
houses, (b) development of local food, and (c) promotion and dissemination of P2KP. It covered 5,700 
villages spread over 363 districts/cities in 33 provinces. 
One notable result of the workshop was the renewed interest in RTCs. In accordance with the Global Food 
Day celebration in 2011, the food security agency of Indonesia, the Ministry of Agriculture–Center for Food 
Diversity of Consumption and Security conducted a food competition that highlighted nutrition balance and 
food safety using local resources. Different dishes from all provinces in Indonesia were collected, which 
mostly used RTCs. IAARD and other agencies had come up with varieties with high micronutrient content 
(cassava varieties Litbang and UK2 and sweetpotato varieties Beta 1, Beta 2, Atin, and Sukuh) and these 
were considered very useful in FoodSTART+ sites. 
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The faculty of Agriculture at Unpatti received a USAID grant in 1986 to study the crop potential of 
underexploited tuberous plants, yams, and aroids, but unfortunately, the results of this 3-year study were 
lost because of the 1999 internal conflict.  
2.7.2 Policy environment relevant to RTCs 
The government has supported RTC utilization, production, and improvement through its Food 
Diversification Roadmap for 2011-2015. There are two targets of these food diversity efforts—popularize 
diverse food consumption patterns to ensure that people get nutritious, balanced, and safe food and reduce 
per capita rice consumption by 1.5% per year. Many other carbohydrate sources from local produce such as 
RTCs (cassava, sweetpotato, taro, yam), sukun, corn, and banana can be harnessed. These food items have 
no high-profile image, and efforts should be made to promote backyard products through the use of 
Kawasan Rumah Pangan Lestari (sustainable home yard area), as well as locally sourced processed food. The 
law also emphasizes replacing rice not with wheat (which is imported) but with locally sourced food 
(Roadmap for Food Diversity 2011-2015). 
The panel discussions in Maluku Utara revealed no specific policy to elevate RTCs as primary food source, 
but because the target rice production has not yet been achieved, RTCs remain a commodity with potential 
to improve food security. In Halmahera Barat, the local government uses local food during government 
events; cassava products are served every Friday. A big area (10,000 ha) will be allocated for the planting of 
cassava to ensure the supply of raw materials to PT Maya Singkong Indonesia, a new starch producer. 
Also mentioned was BKP enacting laws (Law no. 7 year 96 and Law no. 18/2012) that aim to develop food 
resilience in the context of food self-reliance. The focus is not only on rice but also on local food such as RTCs. 
These laws support RTC improvement to achieve food resilience. But there is a conflicting policy 
environment in which the government focus program on five priority commodities (rice, corn, soybean, 
onion and chili) called PAJALEBABE has allocated more resources to achieve production target for these 
crops. Soybean processed products such as tofu and tempeh are not perceived to be affordable and 
available. During the study activities, RTCs are served upon request, but national meetings are so rare that 
RTCs and local food do not get to be promoted. 
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3 STAKEHOLDER ANALYSIS 
3.1 Government agencies 
Within the government’s organizational structure, food is the major concern of the Ministry of Agriculture 
(MOA). The food-related institutions and agencies under MOA are the Directorate General of Food Crops, 
Legume and Root and Tuber Crops, the Indonesian Agency for Agricultural Research and Development 
(IAARD), and the Food Security Agency. Some agencies under IAARD that relate to RTCs conduct studies on 
soil and land resource management, postharvest technology, nutrition, and climate change mitigation. 
Food-related matters that affect health are taken up by the Ministry of Health (MoH). For example, the 
ministry deals with basic health research that includes analysis of the impact of nutrition on health. The 
government develops 5-year plans (called Rencana Pembangunan Jangka Menengah) that cover agriculture, 
apart from a commodity production improvement road map, which includes RTCs. The document describes 
the importance of RTCs in food diversification efforts and the provision of non-rice carbohydrate sources. 
The P2KP is an opportunity to increase RTC utilization. However, not much value addition to RTCs has 
happened. 
At the district level, agriculture and livestock agencies have implemented programs to increase cassava 
production but marketing problems persist. In Halmahera Barat district, the local government is in the 
process of forging a partnership with PT Maya Singkong Indonesia to meet the said marketing challenge. 
An IAARD book on various processed RTCs mentioned the daily consumption of RTCs such as cassava, 
sweetpotato, and taro/yam and emphasized their critical role in ensuring food security. Despite efforts to 
diversify the use of RTCs, no specific programs have been launched to promote business skills. 
3.2 Legislators 
Various government decrees/regulations and laws have been enacted for the very purpose of ensuring food 
security and implementing programs to address issues on food vulnerability. One policy aimed to accelerate 
food consumption diversification based on local food sources; RTCs were identified as the crop with the most 
potential during extreme climate conditions. Backyard gardens were likewise encouraged. Moreover, 
national and regional food and nutrition action plans were set. 
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3.3 Trade and industry sectors 
Under the SOLID project, three out of the 60 listed traders engage in the marketing of RTCs: one in 
Halmahera Barat (cassava, sweetpotato, and taro); one in Halmahera Timur (cassava); and the other one in 
Kepulauan Sula (sweetpotato). As earlier mentioned, PT Maya Singkong Indonesia is in the process of 
applying legal status to get farmers’ produce. Likewise, in Gulo village, farmers pool their cassava products 
and supply them to the starch processing company. Through one company’s social responsibility project, a 
group of women was trained in producing cassava starch chips and this venture has so far succeeded. But 
there were also failure stories—the company that absorbs farmers’ produce in Halmahera Timur collapsed 
and farmers were forced to look for other markets. 
3.4 Planning and investment 
In 2010, the Planning and Development Ministry, BAPPENAS, was tasked to make a national action plan on 
food and nutrition and the local governments were assigned to do the same for their own regions in 2011. 
Panel discussions in Maluku Utara confirmed the Halmahera Barat local government’s commitment to set 
aside planting areas for cassava to supply PT Maya Singkong Indonesia. 
Presidential Decree 22/2009 initiated two food diversification programs that aim to increase consumption 
of diversified food sources and reduce rice consumption by 1.5% per year by using local food and avoiding 
imported wheat. 
The Food Crops R&D section of IAARD MOA developed an action plan for 2015-2019, identifying rice, corn, 
and soybean as priority food crops. In the decade 2002-2012, food crop production increased, except in 2011, 
which experienced climate extremes. Though consumption of these commodities has been generally 
decreasing, consumption of cassava was observed to be rising. This implies a potential for the food 
diversification program to succeed, but it also reflects the economic capacity of consumers. The trend now 
is to consume more rice and wheat-based food (e.g., instant noodles) and this means reliance on imported 
food. 
3.5 Health and nutrition sectors 
The lowest level health institutions operate at the sub-district and village levels (Puskesmas). Through 
community health posts (called Posyandu), monthly health services are given, monitoring the health of 
children under five. A nutrition program also forms part of the preventive and curative services of the 
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Puskesmas. This program uses RTCs to improve the health of children under five, while improving the 
capacity of mothers and other womenfolk to engage in income-generating activities. 
3.6 National and international NGOs 
The Agency for Food Security – MOA is the most visible player in the food and policy arena. Funded by IFAD, 
the Food Security Agency implements SOLID projects in collaboration with local NGOs such as Yayasan 
Pengembangan dan Pemberdayaan Masyarakat (YPPM) Maluku and eLSiL Kie Raha in Maluku Utara. Another 
project is Desa Mandiri Pangan that ran from 2009 to 2014. It provided funds from the national budget to 
improve the production of five main food crops (rice, corn, soybean, onion, and chili). The Agency for Food 
Security, in managing some of these projects, has established linkages with Statistical Biro; Badan 
Meteorologi, Klimatologi dan Geofisika; Disaster Mitigation Agency, Food and Agriculture Organization 
Indonesia, World Bank, Food and Medicine Supervisory Agency, ASEAN Food Security Information System, 
and IFAD. 
The Agribusiness National Program for Community Empowerment or Program Nasional Pemberdayaan 
Masyarakat–Smallholder Agribusiness Development Initiative accelerates poverty alleviation in rural areas 
by raising the income of poor farmer households through improved productivity and better market access. 
Based on panel discussion results, in 2015, the Ministry of Rural and Disadvantaged Area has delivered 
machinery for processing of cassava into starch, at a cost of Rp 3-3.5 million per unit. The project was 
supported by Universitas Gadjah Mada and implemented in SOLID project areas. The monitoring cost is 
covered by SOLID through the NGO El Siel Kiraha. 
3.7 Value chain actors 
As mentioned earlier, RTC production and marketing in Maluku and Maluku Selatan have few actors in the 
value chain. Farmer-producers are likely to market their products as soon as possible for fear of spoilage and 
forlack of capacity to manage risk. Low-income farmers want to get income quickly to cover their daily 
expenses. Cassava and sweetpotato have short value chains—farmers sell to traders in traditional markets, 
to middlemen, or directly to end consumers or home industry. 
3.8 CGIAR centers and CGIAR research programs (CRPs) 
Collaborative research with CIP and CIAT on tuber crops focused on value chain interventions. The Australian 
Centre for International Agricultural Research also funded projects that aim to benefit farmers. 
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Current and previous work done by the International Potato Center (CIP) resulted in the development of 
new, high-starch-yielding varieties of sweetpotato. In the last 2 years, CIP has evaluated the performance of 
high-dry-matter Japanese and CIP sweetpotato varieties in Lampung Province (southern Sumatra), 
Indonesia, in a project with Technova Inc., Japan fully supported from a joint venture between Toyota Motor 
Corp, Ltd and Mitsui & Co, Ltd., a sweetpotato processing company has started operation in September 
2003. The target production capacity of sweetpotato raw material is about 250,000 t ayear. The Toyota Bio 
Indonesia produces food, pellet, frozen-steamed sweetpotato, and biodegradable plastics. 
CIP and the Indonesian national agricultural research system pioneered in germplasm conservation. A 1991-
1996 sweetpotato conservation project identified many useful accessions that were used for further 
selection and breeding. 
Two new high-starch-yielding varieties of sweetpotato (Sukuh, Jago) have become available and three 
sweetpotato varieties (Papua Pattipi, Sawentar, Salossa) have been released. Sukuh is grown widely in West 
Java for flour and starch production, while Jago is being grown by farmers in Timor Leste to support the food 
security program. Papua Pattipi, Sawentar, and Sallossa are the output of a joint research done by CIP and 
ILETRI under an ACIAR-funded project in Papua. These varieties are adapted to the Papua highland. They 
helped alleviate hunger in Yahukimo, Papua, when a long drought occurred in the area in 2006. 
Another CIP project linked vegetable farmers with markets in west and central Java (2008-2012). The 
objective is to connect farmers to profitable supply chains and enhance their capacity to adopt new 
technology and innovative practices that are market-driven. 
3.9 Previous projects that worked on RTCs 
No specific large-scale or national-level project that specifically worked on RTCs has been identified during 
the scoping study. There are some projects on income generation as they relate to food security and poverty 
alleviation, but these are not specific to RTCs. 
The IAARD germplasm conservation efforts in Maluku and Maluku Utara yielded a substantial number of 
RTC clones. Characterization of cassava and sweetpotato was also done: 75 high-yielding and pes-resistant 
sweetpotato clones have been identified. 
Other studies focused on genetic improvement of cassava and sweetpotato. They involved yield testing of 
Genjah (short) aged cassava clones, cassava production technology under jati tree stands, and cassava 
production technology in Alfisol drought land. Sweetpotato clones with yield stability and high anthocyanin 
and β-carotene content have been selected. 
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Research collaboration with Petrokimia Gresik (a fertilizer company in East Java) brought about an NPK 
fertilizer formula specific to sweetpotato and a joint study with the International Potash Institute evaluated 
the response of cassava to potassium on dry land in Indonesia. 
These research findings and innovative technologies were disseminated through scientific meetings, 
technology expo, field visits, and information services. 
The agricultural R&D unit in Maluku has identified several RTCs with high starch content for bioethanol 
production. 
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4 KEY CONSTRAINTS 
1. Issues related to vulnerability, resilience capacity, role of RTCs in post-disaster situations and 
weather condition 
 RTCs, especially cassava and sweetpotato, can adapt to extreme climate events, but postharvest 
processed products are vulnerable to spoilage. Cassava and sweetpotato are also important in 
filling in the caloric needs of families who have no access to rice. 
 Farmers cannot transport their products because only a few own vehicles; some fields are not even 
accessible because of poor road quality. 
 Crop maintenance and transport are time-consuming, leaving no opportunity to develop products 
and marketing strategies. 
 Producers do not know any preservation technology and there is no processing industry in place 
that can absorb farmers’ products. 
 For lack of better markets and market access, farmers deal with middlemen in many cases to ensure 
income even before the crop is harvested. 
 Perceptions of food security and insecurity/changes in diets 
 As food security depends on rice, corn, and soybean, Maluku and Maluku Utara are under food-
insecure conditions. The rice provision program triggered a dependence on rice. 
 Consuming cassava and sweetpotato is enjoyable for community members, but the paddy 
intensification program through BIMAS and UPSUS made them highly dependent on rice. 
 Cassava and sweetpotato are understood as alternative carbohydrate sources, but they have lower 
social values than rice. 
 Changes in the roles of men and women 
The FGD results showed both men and women doing agricultural work, but women also do domestic work 
(child care and household chores). Men harvest coconut as well as cassava; women usually clean the planting 
area, do some weeding, and gather firewood. In Halmahera Utara, where cassava is produced, women take 
care of the crops after harvest and produce cakes from cassava starch. Men, on the other hand, take care of 
marketing the product. Cassava starch processing is done in the homes. They also sell food for direct 
consumption. The women produce chips, snacks, and crackers. 
In the health sector, mothers with children under five engage in health service activities at the community 
center. These children are brought to the health centers so their health status is monitored and they can 
benefit from immunization and nutrition programs. During the validation workshop, a nutrition program 
making use of RTCs through the health centers was recommended. 
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 Perceptions of good food, consumption and nutrition, and livelihood activities 
Since the 1960s, consumption of rice has been increasing. The government program to prioritize rice has 
reduced the value of cassava and sweetpotato. Cassava, sweetpotato, and taro are perceived as food for 
people of low social status. Aside from this, some varieties of RTCs are bland and others are even bitter. 
 Migration 
Mining is one of the industry sectors in Maluku and Maluku Utara. Work in the mining industry is one way to 
augment family income and the men find job prospects here as attractive. Men can work in mining firms for 
a year. There is a mining company in Halmahera Utara where many men from rural regions are employed. 
 Gender issues 
The major source of livelihood in the community is agriculture, with men doing major tasks such as land 
preparation and transporting the produce. The women do domestic chores plus some farm work such as 
weeding. Women do not have the time to engage in self-improvement and get informal education. 
Within 3 years of the SOLID project implementation, each targeted village has formed self-help groups 
(SHGs) that are either composed exclusively of women/men or mixed gender. The gradual formation of the 
SHGs provided a venue for women involvement. The minimum percentage of women SHG members in one 
village was 30%. 
The all-female groups are expected to reach 1,100 in number. During the FGDs, it was learned that mixed-
gender groups are managed mostly by men. Greater participation of women in the SHGs could improve their 
management skills. 
 Adaptive or organization capacity 
Through the SOLID project, the poorest in the community were organized into groups that would undertake 
a savings and credit program to raise capital for farming. However, because of low yield and income from 
farming, repayment rates were less than expected. The FGDs revealed many groups with one or two 
members (out of 10-15 members) having non-performing loans. Improvement of agricultural farming and 
business as well as group management is critical to allow for bigger profit margins and better income to 
group members. 
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5 CONCLUSIONS: KEY FOCUS AREAS AND PRIORITIES FOR 
RESEARCH ACTION AND POLICY INFLUENCE 
The rice intensification program in Indonesia resulted in rice being given priority as staple food, followed by 
maize and soybean. Policies related to food security mention rice first and RTCs (staple food in the past) 
have been relegated to being a secondary carbohydrate source. Besides, RTCs are also considered less 
valuable; its consumption indicates lower social status. Marginalized by government policy, RTCs have 
become less competitive. 
But there was recognition that RTCs are relatively more climate-adaptive than other food crops. They can 
be cultivated or even wildly grown in dormant and marginalized land without the use of particular inputs 
such as inorganic fertilizer and pesticide. However, RTCs, especially cassava, are easily damaged and 
become unfit for consumption. The lack of postharvest facilities has worsened product quality. Therefore, 
small producers can only depend on middlemen who give loans to farmers as payment in advance to address 
postharvest risk and meet financial need. 
Poor road infrastructure is also a challenge, making farmers lose interest in growing RTCs. Identification of 
high-quality varieties that are more climate-adaptive and have potential for diversification (phenotypic 
diversity, availability, and nutritional content) is needed for sustainable production. 
More than 10 years ago, the growing population was followed by increasing rice consumption. But the large 
area devoted to rice is not adequate to fulfill demand and importation has been resorted to. However, the 
quality of rice is much lower compared with that supplied in the market, which commands a higher price. 
Besides, the limited rice land contributes to lack of rice supply nationally. This dependency on rice was 
addressed by food diversification efforts that consider local sources. RTCs have good potential in this regard 
as they are produced in many areas in Maluku and Maluku Utara. 
Conventional processing technology is applied to convert cassava into dried cakes (enbal), an endeavor that 
involves mostly women. Some taro and yam are harvested for direct family consumption. Compared with 
rice, RTC processing is considered less practical and people tend to disregard its nutrient value. But, in some 
markets, taro cakes and brownies are popular in tourist destinations. Moreover, government-sponsored 
food festivals that create awareness about alternative diets provide good opportunities to improve the 
economic and nutrient profile of RTCs. Government research agencies can be good sources of information 
on how RTC potential can be harnessed for health purposes and income generation. Varieties that meet 
market demand can be developed under the auspices of IAARD, ICAPOSTRD, the university system, NGOs. 
and institutions within the MoH. 
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Projects involving local health posts and centers that organize women associations for family welfare 
empower women and constitute good intervention and innovation approaches. 
Other needs identified through discussions with stakeholders have something to do with improvement in 
marketing. Better markets will motivate producers to stabilize supply. Different varieties of cassava and 
sweetpotato are cultivated to meet current market demand. Cassava is sold in the market through 
middlemen for direct consumption and for the processing industry. Some specific sweetpotato products 
(with purple and orange flesh) cater to certain market demand. Market studies could identify potential 
markets and facilitate partnerships that can strengthen RTC production. 
The matrix in Annex 2 illustrates the needs and opportunities to develop RTCs to ensure sustainable 
production, consumption for health improvement, and marketing for income generation. 
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7 ANNEXES 
Annex 1. HIGHLIGHTS OF THE STAKEHOLDER VALIDATION MEETING 
 Identified was the need for more comprehensive data collection, collation, and analysis; less data 
from Maluku province were presented in spite of the inclusion of RTC data in the national record. 
The province of Maluku has prepared for the implementation of the SOLID project and hesitates to 
be involved in FoodSTART+. It requested the SOLID national management to decide on the 
implementation of the FoodSTART+ project in Maluku. What FoodSTART+ aims to do should not 
overlap with what SOLID has done so far. They were wary about having too much fund/aid, which 
may prove uncontrollable. 
 RTCs are available and cheap. They are served during breakfast and eaten as daily food when rice, 
corn, and beans become unavailable. But the community lack knowledge about their nutritional 
value. To increase consumption, the health and social government agencies should create 
awareness of the benefits from eating RTCs. Religious and educational institutions may join in the 
dissemination efforts. Policy support is also important to increase consumption: there must be 
government commitment to protect RTCs and develop these into staple food. Activities such as 
“the 21-day no rice but RTCs” may be pushed to change consumption behavior. 
 Comments were made on the importance of policy, action plan, institutional matters, budget and 
activities, goals, and time period. If consumption of RTCs is 30-40, while that of rice is about 300, 
there is a need to change the mindset of consumers. After activity planning, action in the village, 
district, and provincial levels may involve the community health service system. Aside from this,  
local facilitators should also be strengthened to work on socialization activities in churches and 
mosques so that future generations would be knowledgeable about consuming RTCs. 
 In the production side, it was recognized that RTCs are not affected much by climate; they naturally 
grow over the seasons. But RTCs are grown on marginal land in contrast to rice; technology is 
needed to improve cultivation as well as address institutional aspects. Sweetpotato is not 
commercially cultivated and not regarded a main commodity. Therefore it needs to be introduced 
as food that can substitute for the family’s staple food and consumed daily. Under the Food 
Diversity section in FSA-MOA, RTCs are included in the local food program. The national 
government should focus on RTCs, making them priority food through policy development and  
action programs. If the government gives the needed policy support, then farmers will be motivated 
to grow them. Policies may be disseminated through many channels of communication (e.g., 
forums, brochures, etc.). Follow-up action on using RTCs in nutrition programs through 
POSYANDU activity of PUSKESMAS is also recommended. 
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 RTCs are currently less competitive; developing RTCs should be integrated upstream and 
downstream. High production will not be meaningful if consumption and usage were low. 
Production at a larger scale (80–100 t ha-1) can be achieved through institutional interventions that 
address productivity and marketing aspects. The development of new large clusters  will give a 
good opportunity for this new project to take off. Within the SOLID project, RTC cultivation is 
limited because of the lower income generated. Therefore, the economic side needs to be 
improved; processing must be enhanced to produce competitive products. SOLID has been 
working with vegetables and has just recently delved into RTCs. It is important to identify partners 
that can absorb farmers’ products and give a good price guarantee. Through SHGs or Kelompok 
Mandiri, there is a huge potential from the participation of 10 groups in 224 villages. But because 
SOLID does not specifically work on RTCs, there is a need to identify partners with expertise on 
RTCs. 
  The constraints faced by RTCs are low demand and the perception that they are inferior products. 
Changing the mindset of consumers is essential to increase consumption. BKP has done some 
action in this regard. Inasmuch as the food security program is not yet fully achieved, improving 
RTC production presents a good opportunity to attain food resilience. Activities to create 
awareness and to improve product quality are critical. 
  To increase production and generate more income, budgetary support from SOLID National 
Management is needed to enable educational institutions to help out. If each institution can absorb 
10 kg per day, this will be a huge potential market. Because of limited budget at the local level, 
support from national level (including legislative assistance) is needed. 
 Consumption habits are homogeneous and need product modification to guarantee markets for 
RTCs. It can be done through technology interventions that can produce intermediary products. 
Technology dissemination is needed to enable processing of raw material into intermediary 
products, thus achieving value addition. It was recommended that PT Maya Singkong play a role in 
processing raw material into processed product. It can absorb cassava products from farmers and 
the intermediary products can be used by the community to create attractive end products similar 
to Thai root food. As to market guarantee, there is a need to increase the desirable food pattern 
score so that RTCs are included in the government pet programs. 
  Other needs that must be addressed involve developing extreme climate-resilient varieties and 
coming up with good storage management that is energy-efficient for industry development.  
   In relation to regional basic health research, it is interesting to know that RTCs can help solve the 
problems of malnourishment, stunting, and wasting. Research results from a research agency in 
Bogor will be very useful as these would be instrumental in developing varieties with desirable 
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traits. Market development activities need to involve local traders. The concept is to process the 
remaining products that are not meant for family consumption into attractively packaged products 
with health functionality. The regional health research unit has analyzed current consumption 
behavior and found the public’s preference for instant food such as noodles. It will do a specific 
research on RTCs in order to produce instant food that is nutritious. 
 FoodSTART+ could make interventions related to CIP’s experience in sweetpotato breeding. As 
cultivators need products with low water content and as value chain analysis is recognized as an 
important step, interventions that deal with these issues will go a long way in uplifting the image of 
RTCs as food. 
   In Indonesia, 20 types of RTCs exist, the biggest in the world, but these are not optimally used. CIP 
and CIAT have done good work in Indonesia on sweetpotato, potato, and cassava in cooperation 
with BALITKABI and BALITSA. A study on value chain intervention resulted in benefits to farmers 
in Pengalengan; the identification of a potato variety that is suitable for wet-season planting has 
narrowed the production gap. Since 2011-2015, no value chain assessment has been done, and, as 
mentioned during the Maluku Utara FGDs, there is a lot of enbal with good substitution potential. 
The need to identify partners who will buy these products from the 28 villages was pointed out. 
Enbal and sweetpotato processing is time-consuming and the challenge is to find partners in the 
endeavor. Maluku Tenggara is expected to act as a buffer for supplying products as stock. It will be 
very important at the local site if resources in the community are harnessed, thereby improving the 
local economy without getting materials from the outside. In Halmahera Barat, there is Ubi Jami 
that is better in taste compared with Ubi Malang. Production may be as high as 22 t ha-1, but there 
is no technology yet to further improve the process. 
 Improving RTCs should start with commitment from all stakeholders. In Maluku Tenggara, in the 
past, consuming RTCs is equated to having a low social status, but it is now becoming the local 
government policy. It needs institutional support and enhancement of capacity. In Maluku Utara, 
the establishment of a food security agency at the provincial level is recommended, rather than 
creating a unit to be combined in the sub-national agency of MOA. It is mentioned that the 
legislative will enact a law to create a sub-agency of food security. In Maluku Tenggara, the local 
government has committed to improve cassava production. Because of increasing demand for 
enbal, the local government provided machinery to a group of poor members in the community. 
FoodSTART+ was given the same challenge to ensure that RTC production is sustained and not just 
be counted as one of those short activities with no result. Maluku Tenggara has emphasized the 
need for local food to replace RASKIN/rice for the poor program as it can now produce 20 t of enbal. 
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 FoodSTART+ is expected to work in Maluku Tenggara, which is an area with food vulnerability but 
is not under the auspices of SOLID. 
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Annex 2.  
Matrix of needs/opportunities, potential innovations/interventions, and 
potential partnerships 
Need/opportunity Potential innovations/interventions Potential partnerships RTCs for sustainable production and climate adaptation Selection of high-quality varieties for production and health purposes  
New project to be implemented focusing on RTCs for income generation and nutrition; energy-efficient storage management of RTCs; identification of RTCs with high nutritive value; increasing productivity for specific markets 
 Local FSA-MOA  Local planning agency  Sub-Ministry of Health  Research institutes  Low demand for RTCs due to societal perception as inferior products consumed only by people of low social status 
Change social mindset; technology innovation to extend RTC shelf life  Conduct of social events featuring RTCs in POSYANDU (local health post) 
Promote sustainability of supply and demand for RTCs Identification of RTCs with high potential for diversification (phenotypic diversity, availability, and nutritional interest) 
Research related to soil type, germplasm, etc.  CIRAD, Balitbangtan (BBSDLP, Biogen, Puslitbangtan, BB Pascapanen), LIPI, universities, CIAT, CIP 
Handling/processing procedures to generate added value to RTCs 
Larger scale industry development to produce intermediate products; cultivation technology and soil management 
RTC industry (to be determined) 
RTCs for food and nutrition security Increasing RTC consumption and improving nutritional status through product development Food processing to produce healthy food for improved nutrition and livelihoods 
Promotion and dissemination of information on nutrient-rich food derived from RTCs; development of small business for women (RTC-based food) 
Ministry of Health through PKK and POSYANDU, Agency for Food Security, CIRAD, Agriculture Research agency, etc. Diversification and increasing the availability of RTC-based products 
Benchmarking of processing technology in other staple food for the benefit of consumers and generation of value-added products for food processors 
Agriculture research agency, universities, etc. 
Product development and marketing through health and educational institutions 
Marketing of healthy RTCs in school canteens and nutrition program promotion Community health centers/PUSKESMAS under MoH, schools 
RTCs for income generation and market development Capacity building and knowledge transfer for driving RTC development Women empowerment to improve economic access to food  
RTC-based home industry for income generation Community health post (POSYANDU) activity under MoH Policy instrument supporting RTCs Policy analysis study Universities, NGOs, research agencies Market identification and partnership development Market survey and identification of potential partners Related stakeholders and industry partners, research institutions, universities 
  
55  
 
Annex 3. Summary of FGDs in Halmahera – Maluku Utara 
Focus group discussions (FGDs) were done in Halmahera district, Maluku Utara, in mid-December 2015. The 
FGDs were conducted in five villages with two groups of men in Telaga Paca and Ngofabobawa villages; two 
groups of women in Ngidiho, Tobelua villages; and one female and one male teenager groups in Gulo village. 
An FGD was planned for a mixed group in Kukumutuk but this was cancelled because of time constraints. 
The FGDs involved brainstorming, drafting seasonal calendars, question and answer sessions, and gathering 
of additional information from community leaders and heads of federations. The following are the results of 
the FGDs that covered such topics as livelihood, food security and vulnerability, RTCs, consumption 
behavior, extreme climate conditions, and organizational capacity. 
Livelihood 
People in the target villages are engaged mostly in the agriculture sector. Sources of livelihood include rice 
farming; growing banana, cassava, nutmeg, clove, coconut, vegetables, and walnut; raising livestock (duck, 
lamb); fisheries; selling agricultural products, running food and snack businesses, producing cassava starch 
and cake, engaging in food raw material business and acting as middlemen (dibo-dibo). The non-agriculture 
livelihood sources include teaching, government work, motorcycle transport, driving, and mining jobs. 
Some of these jobs are specifically held by men—e.g., as labor in coconut harvesting, fishing, and nutmeg 
and clove planting. Specifically done by women is cassava starch and cake production. Some tasks are done 
by either men or women. The FGDs in Telaga Paca revealed that both men and women are involved in 
agriculture, including cultivation of cassava, sweetpotato, peanuts, and vegetables, but women temporary 
stop when having babies or taking care of young children. In Ngofabobawa, almost all the work is done by 
both men and women—cultivation of cassava, vegetables, and sweetpotato, and raising livestock such as 
ducks, goats, and cows. 
The agriculture businesses are mostly small scale. A small field produces 100 kg (a bag); the bigger one 
(about 1 ha) can yield 2 t of rice. For cassava, a small field can produce 5 bags each (30 kg or 150 kg) and the 
larger land can produce 300 kg. Most of the farmers work on less than ½ ha of land and have low income. 
There are some related jobs such as harvesting, pilling, and transporting coconut and they also deal with 
other commodities such as cloves and nutmeg. Outside the agricultural sector are some jobs in 
transportation, mining, civil service, and other businesses. Other livelihood sources are driving motorcycle, 
taxi or ojeg and four-wheeled vehicles. 
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Low-income cassava farmers harvest one sack once or twice a week, earning about Rp 50,000 - Rp 70,000 
per sack. Middlemen or dibo-dibo are rarely mentioned because they generally come from other regions. 
In Gulo village, teen-age groups are less familiar with wood-cutting labor, which is more known in Telaga 
Paca. In Telaga Paca, gold mining is quite popular; work is normally done by men who wander for about 6 
months. Even the head of one independent group there has also worked in gold mining in Buru island in the 
past (he is currently home because the mining firm was closed). 
As to aspirations of families about children's education, most stated that parents do not differentiate 
education for boys from that for girls. Participants in Telaga Paca mentioned that girls usually reach junior 
high school; some of the mothers who were present have elementary education, but others managed to 
attend a university and got higher education. The boys tend not to continue primary schooling as they are 
not willing to study and show no concern about education. One other reason is financial constraint: they 
cannot afford to pay the entrance fee and the monthly school fee and they had no money for transport. 
Food security and vulnerability 
Basically, people know about RTCs and bananas as food that are available throughout the year. In the village 
of Ngidiho, the FGD participants mentioned that people have eaten bananas and RTCs in the past. Rice has 
been available since the 1970s and most had rice for lunch. Nowadays, people can eat more rice than tubers. 
There were two seasons, wet and dry. The rainy season occurs from December to April, while May, June until 
August are dry-season months. Both seasons affect livelihood, agriculture, and food as well as community 
activities. In the rainy season, the plants grow well, and they do not need watering. The plants bear fruit and 
plenty of corn, beans, cassava, and sweetpotato are harvested every 3 months if there is sufficient water. 
Most of the groups mentioned April as the time of harvest. But too much rain or flood could damage the 
plants. Summer is very favorable for drying agricultural products such as cassava, which can survive longer 
in dry condition. Transportation is also relatively better in the summer, and there are fewer problems 
transporting agricultural produce, drying clothes, and getting to schools and offices. 
Some villages have experienced extreme summer heat, so many types of plants cannot grow well. However, 
tubers are more weather-resistant and they can be harvested all year-round, even during very dry season. In 
Ngofabobawa, the discussants mentioned an extreme drought in 1965, resulting in food insecurity. Rice and 
corn are already being cultivated at the moment, but because of the long drought, people can only eat 
tubers, maize, and bananas. In times of crisis, tubers can still be relied upon as a staple food. 
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Tubers: production, consumption, processing, and marketing 
With respect to cassava, there are species that can be harvested at the age of 8 months and 5 months. The 
harvest is about 3 sacks; at approximately 40 kg each, the total is 120 kg. Ten sacks may be harvested from 
half-hectare fields. Taro grows wild in the forest or in areas near the river. Cassava leaves are often eaten as 
well, but people here do not eat sweetpotato leaves, except in a few places. In Gulo, a farmer with a larger 
field could harvest more than 1 t ha-1. 
In Ngofabobawa, farmers harvest cassava for their own consumption and as raw material for cassava starch 
(sagu kasbi) or sago cakes (sagu lempeng). At any particular time, farmers harvest once or twice a week. 
Harvesting is done by uprooting the crop and planting new seed immediately. Sweetpotato is also harvested 
for consumption and for selling. It is not processed into any intermediary product. 
In addition to consumption, cassava and sweetpotato products are also sold in traditional markets by the 
farmers themselves or through middlemen. In Ngidiho, the middlemen come from villages such as Tobelo. 
Price per 40-kg sack is about Rp 60,000. Sometimes farmers hire open cab cars at a cost of Rp 5,000 per sack 
plus Rp 20,000 per person. Direct sale to consumers is done using a pile of bamboo plates for Rp 5,000 (a 
larger pile is sold for Rp 10,000). In Gulo, farmers sell to a company at Rp 350 per kg, much lower than that 
obtained in the market. The company is owned by the head of the village. Here, cassava is made into starch. 
In cooperation with a gold mining company (Nusa Halmahera Minerals [NHM]), a 2-t daily capacity is 
achieved. NHM also provides training for mothers on chip production. 
Consumption behavior and nutrition 
From the group discussions, it can be gleaned that the family consumption pattern is more use of rice with 
vegetables in the daily menu. In lower income families, rice will be consumed if it is available at home. If 
there is no rice, they consume boiled tubers along with chili, vegetables, and sometimes fish. For variation, 
processing of cassava, sweetpotato, and banana often involves use of coconut milk. During meetings or 
special events, RTCs and bananas are consumed with vegetables, chili sauce, and fish. 
Extreme climate and natural disasters 
Some groups mentioned the occurrence of natural disasters or extreme weather events such as volcanic 
eruptions and earthquakes. They reported being exposed to volcanic ash every day. Strong earthquakes 
occur once every 2 years (or a lapse of 5 years in some cases). In Ngofabobawa, a 63-year-old participant 
described a drought event in the past that made the environment very hot and dry. In Gulo, much rain 
resulted in knee-high floods that sent people to higher ground and away from the beach. Heavy rains 
submerged their areas up to 3 hours. During such extreme weather, people usually turn to RTCs (especially 
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cassava and sweetpotato) and bananas for food. In December 1999, riots occurred and many people were 
evacuated; they had to endure 17 days without adequate food supply. 
In Telaga Paca, volcano dusts occur at times, every month in other places. They are exposed to the west 
wind too. Each month, ashes from Bukono mountain cause negative health effects such as cough and eye 
pain. The dusts could fertilize the plants, but, in large amount, these could kill them. There was a lot of 
volcanic dust in 2012 and 2015. Some participants said that weather has changed a lot; in the past, rain from 
April to May is almost certain, but now, in August, there is still rain and its occurrence has become 
unpredictable. 
Sociocultural condition and organizational capacity 
In terms of education, priority is given to boys in Telaga Paca. The girls go as high as junior high school only. 
Some young mothers who attended the meeting have primary education, but they mentioned cases of girls 
who went to college and became teachers or civil servants. A father revealed that his son is dropping out of 
school because he is not motivated enough. In Gulo, the discussants said more boys leave school after the 
primary grades or junior high school due to lack of motivation and inadequate funds to meet school needs. 
Junior and senior high schools are generally far and transport cost is a problem, aside from the high school 
fees. Consequently, the boys look for any available job. 
Self-help groups 
In the villages where the FGDs were conducted, SHGs already exist. Referred to as Kelompok Mandiri (KM), 
the group is named after what they aspire for: in Telaga Paca, one is named Bilas (which means secure); in 
Togoliwa, flower names are used. 
Each group has three types of deposits: 
 Principal, one-time payment, from Rp 5000 to Rp 50,000 
 Monthly mandatory saving of IDR 10,000 (based on previous agreement)  
 Voluntary savings of any amount 
The SHG representatives who participated in the FGDs reported on non-performing loans or low repayment 
rates. In an SHG in Telaga Paca, their Rp 9 million acquired fund had already benefited nine out of 12 
members. The savings and credit program has been running for 4-5 months. Some people have arrears and 
the officers take cash to cover such and then give advance warning. In Ngidiho, some participants claimed 
they are new members and they have not yet obtained a loan. Several members got loans to plant corn, but 
delays in getting the seed caused crop failure. People got back to planting cassava. 
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Annex 4.  
FoodSTART+ Scoping Study: Summary Results of Panel Discussions, 
Ternate, 14-15 December 2015 
Panel discussions were held in Ternate, Maluku Utara, on 14-15 December 2015. In attendance were 
representatives of the Food Security Agency and the sub-ministries of agricuture offices in the six SOLID 
work areas. The following is a summary of the panel discussion results. 
 From the production point of view, RTCs are not a new commodity. Since childhood, people have 
consumed tubers as well as banana, while rice is only occasionally eaten in the past. RTCs comprise 
a local food source which is available until now. In Halmahera Barat, before planting perennials, 
people open the land by burning other crops, but people keep on planting RTCs. In many regions, 
there are other tubers grown (taro, suweg), but only cassava and sweetpotato are cultivated well. 
Wild tubers, especially taro, are present in wet lands and near river areas. At times taken for food, 
they grow wild and only a few are planted in some small yards. Some people like to consume suweg, 
but unprocessed ones have bitter taste. In Halmahera Tengah, sweetpotato grows wild in the Weda 
sub-district. From the agro-climate perspective, they are suitable for cultivation there. The purple, 
yellow, and red/orange sweetpotato varieties have not yet been used for nutrition purposes. 
 Some factors caused a shift in diet from tubers to rice: different information, understanding, social 
status, and prestige. Consuming tubers was equated to being poor. In Halmahera Selatan, food 
consumption shifted to rice for various reasons. In Maluku Utara as well as in Halmahera Selatan, 
thegrowing of cloves, nutmeg, and coconut resulted in more money earned and it became easier 
to buy rice. Besides, some people easily get rice in advance in Chinatown to be paid later. Tubers 
rot quickly, while rice can be preserved much longer. Another reason is boredom brought about by 
eating RTCs day in and day out. In Halmahera Tengah, the change is attributed to the government 
policy to switch from tubers to rice. RTCs contributed only 2.5% to food consumption in 2014, 
compared with rice’s 25%. The government's policy support the national rice program (rice being a 
political commodity) and this has already been applied for 30 years. 
 As to health impact, consuming cassava is suspected to cause thyroid syndrome. Sweetpotato is 
believed to cause gastro dyspepsia syndrome because of too much gas in the digestive organs. 
Some people were curious to know about the medicinal function of colored (orange flesh and 
purple) sweetpotato. 
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 Currently, RTCs are consumed only during certain events and on Fridays. Given the imbalance 
between local food and rice harvest, local authorities have not been able to meet rice production 
targets, even though consumption has decreased (FAO data showed a reduction from149 to 124 kg 
per capita per year). A population of 1,200,000 inhabitants need 127,500 t a year. The Food Security 
Agency/BKP used UU no. 7/96, Law No. 18/2012 to focus on strengthening food security in the 
context of food self-sufficiency. Food security is not only rice; farmers are the key actors, but 
without a change in consumption behavior,  food resilience goals will not be met. 
 The food diversity program has not yet succeeded. The estimated food composite index or PPH 
score is still 72. In Halmahera Tengah, the PPH score is still low; tubers contributed about 2%, one-
tenth of the rice PPH score, which is 20.2%. The need to increase the score was emphasized to 
achieve balance. It is very important to move for greater local food consumption.  
 The wide use of wheat also poses a challenge to increasing RTC consumption. Besides, in terms of 
processing features, RTCs are less competitive because the raw materials sold are wet and in big 
volume and are thus costly to transport. Cassava, sweetpotato, taro, yam, and uwi (Dioscorea 
esculenta) have potential. RTCs have rich nutrient content and so consuming only rice is not 
reasonable. Besides, FAO requirements set for rice consumption is 50%; it is thus reasonable to 
utilize RTCs for nutrition purposes. 
 The high population growth rate needs to be addressed by improving consumption of more non-
rice food, especially cassava and sweetpotato. As data on consumption are lacking, consumption 
patterns for nutrition or for carbohydrate/energy should be identified. In Halmahera Tengah, the 
total RTC area is 1,065 ha, with cassava using 612 ha;   sweetpotato, 207 ha; and other tubers, 192 
ha. There are 10 districts with good potential for growing tubers, especially cassava and 
sweetpotato. In Weda Selatan sub-district, more than 30 t ha-1 is produced; Sengkowo village could 
produce 30-32 t ha-1. 
 Lack of market access is the biggest constraint faced by farmers. Most of the people who produce 
cassava and sweetpotato go to Ternate, which causes a price decline. Some challenges exist to 
change behavior with respect to converting raw products into processed products. It might be due 
to the low income earned by farmers so motivation is still lacking. In Haltim, increasing production 
of processed products remains a challenge. The Javanese cassava food (gaplek) is consumed in 
Halmahera Timur, but only in small amount because of a certain taste that results from the drying 
process. 
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 As to marketing, expanding the planting area of sweetpotato and cassava has not resulted in better 
income because of limited markets (the only one at Ternate is far; besides, other districts also 
supply  products to that market). Production from each area is greater than consumption and 
products go to each local market and some to the same market in Ternate. From Halmahera Tengah 
come the clamor for further study of traders and widening/improving the market. In Halmahera 
Timur, a company that absorbs farmers’ products has collapsed so there are 14 t of products with 
no market, further discouraging farmers. In Halmahera Selatan, the technology applied to make 
cassava startch did not work anymore because of problems iproduct quality. Consequently, 
marketing problems ensued. 
 Some programs through women associations utilize cassava to make cakes and cookies (nestar) 
but starch quality remains a constraint. Another factor is transportation cost inasmuch as the 
business scale is too small. In Kepulauan Sula, SOLID aims to increase production to generate 
income, but the distance from the islands to the market make transport cost higher. Markets are 
lacking too. 
 In Halmahera Barat, a survey was done to assess the potential of cassava processing into starch. 
Ten thousand hectares of land have been prepared for PT Maya Singkong Indonesia. The aim is to 
address the local marketing problem and the low prices that RTCs and bananas fetch. Aside from 
the survey, there is also capacity building in Pati at central Java for cassava starch production. The 
partnership mechanism between the company and community is one of the advantages of this 
project. The Maluku Utara province will allocate funds for cassava and sweetpotato development 
in 2016, setting aside 100 ha for this purpose. Using local budget, Halmahera Tengah funded the 
food consumption diversification acceleration program to improve utilization and consumption of 
local food, including cassava and sweetpotato. The other project is Desa Mandiri Pangan or Desa 
MAPAN that tries to increase consumption of cassava and sweetpotato. Moreover, the food diet 
festival is conducted every year to create new diet using local food. The festival program uses Rp 
250–300 million per district and is implemented through PKK. 
 In 2015, the Ministry of Rural and Disadvantaged Area delivered machinery for processing of 
cassava into starch, costing Rp 3-3.5 million per unit. The project, monitored by Universitas Gadjah 
Mada, is implemented in the SOLID area. The monitoring cost is covered by SOLID through the 
NGO El Siel Kiraha. 
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 Some development programs that include cultivation and processing are implemented through 
SOLID. Additional key strategies must be formulated to avoid repetition of past failures. Moreover, 
postharvest technology can add value to processed intermediary products.  
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